
DOCUMENT RESUME

ED 095 925 IR 001 112

AUTHOR McClintock, Peggy A.; Kimberlin, Donald A.
TITLE An On-Line Electronics Graphics Symbol Set for the

PLATO IV System.
INSTITUTION Army Signal Center and School, Fort Monmouth, N.J.

Computerized Training System.
SPONS AGENCY Army Training and Doctrine Command, Fort Monroe,

Va.
REPORT NO CTS-TR-73-3
PUB DATE Oct 73
NOTE 61p.

EDRS PRICE MF-$0.75 HC-$3.15 PLUS POSTAGE
DESCRIPTORS *Computer Assisted Instruction; *Computer Graphics;

Computer Programs; Computers; Diagrams; *Electric
Circuits; *Electronic Technicians; *Symbols
(Mathematics)

IDENTIFIERS Army; *PLATO IV

ABSTRACT
An electronics graphic symbol set for on-line

construction of electrical and electronics schematic diagrams is

described. Specific procedures involving off-line and on-line
activities are presented for the development and entry of schematic
diagrams utilizing a stored set of symbols. An example of the
commands and coding required for the construction of diagrams is

provided. (Author)

'i-



S DEPARTMENT OF NEALTN.
EDUCATION WELFARE
NATIONAL INSTITUTE OF

EDUCATION
,.S 000uMENT HAS BEEN REPRO

(DUCE() EWACTLY AS
RECEIVED F ROM

'HE PERSON OR ORGANIZATION ORIGIN
At ow; IT POINTS OF y !Eh OR OPINIONS
st4TED DO NOT NECESSARILY REPRE

,,rNt orrcAL NAtioNAL ,NsTivi,tE OF

10tiCA T,ON POSI*,ON OR POI ICY

Prepared for

AD

AN ON-LINE ELECTRONICS GRAPH/CS SYMBOL SET

FOR THE

PLATO N SYSTEM

Peggy A. McClintock

Donald A. Kimberlin

oak* at the Product Manager
Computerised Training System
U. B. Army Sigma Canter and School
Fast Monntoteh. New Jen"' 07703

October 1973

ADVANCED RESEARCH PROJECTS AGENCY
1400 Wilson &lanyard
Arlington, Virginia 22209

U. S. ARlifTRAINING AND DOCTRINE COM
Fort Monroe, Virginia 23651

MAND



NOTICES

This report has been reviewed and is approved.

Prank Z. Olimti
'Technical Director COL, SigC

Product Manager

Disclaimer

The contents of the report are not to be construed as
an official Department of the Army position unless
so designated by other authorized documents.

Disposition

Destroy this report when it is no longer needed.
Do not return it to the originator.



UNCLASSIFIED
SeCUf1I

DOCUMENT CONTROL DATA R & D
(Socurity classification of title. body of abstract and Indexing annotation must be entered when the overall report le dose:11641

I DPW:SONATINA ACTIVITY (Corpmeffs sutho) 134.

Office of the Product Manager
Computerized Training System, US Army Signal Center
and School, Fort Monmouth, New Jersey

REPORT SECURI Y 'I CLAWS A TtON

Sir. GROUP

3 REPORT TITLE
AN ON-LINE ELECTRONICS GRAPHIC SYMBOL SET FOR THE PLATO IV COMPUTER
SYSTEM

4. DESCRIPTIVE NOTES (Type of report and Inclusive dates)

Technical Report
5. AUTHOR(*) ( Mot ream. middle initial, Mat mane)

Peggy A. McClintock
Donald A. Kimberlin

NO. OF REFSG. REPORT OATS

October 1973
7A. TOTAL NO. OF PAGES 77b.

52
Se. CONTRACT OR GRANT NO.

b. PROJECT NO.

d.

fa. ORIGINATOR'S REPORT muhrsems;
CTS -T8 73-3

lb. OTHER REPORT NOISI (Any other numbers that way Co saelibied
this report)

10. DISYRISIUTION STATEMENT

Distribution of the document is unlimited.

1I SUPPLEMENTARY NOTES 11. SPONSORING MILITARY ACTIVITY
US Training and Doctrine Command
Fort Monroe, Virginia 23351

13 4STRACT

An electronics graphics symbol set for on-line construction of electrical and elec-
tronics schematic diagrams is described. Specific procedures involving off-line and
on-line activities are presented for the development and entry of schematic diagrams
utilizing a stored set of symbols. An example of the commands and coding required
for the construction of diagrams is provided.

asol.mcits DO FOAM 111711. 1 JAN 114.1111416111 IS
OOODLITI POD DOW WPC

UNC LASSIFTED
PUnty i7;r7-



uric LASSIFIED
Security Classification

14.
K a y KOKOS LINK A LINK

p
LINK C

KOLE' 1I/1' POLK 111' 1401.1 ST

Computer Graphics '
Computer Assisted Instruction
Computer Based Instruction
Computerized Technical Training

UNCLASSIFIED
Security Classification



FOREWORD

The procedure described in this report for generating diagrams
which include electronics graphics symbols offers a substantial reduction
in the time required to enter schematic diagrams into the PLATO IV system.
As additions to the initial set of symbols in this report are developed, appro-
priate documentation will be made available to interested users.

The work reported herein is supported by a program sponsored by the
Advanced Research Projects Agency (ARPA) to evaluate the PLATO IV system
for use in training oriented to the needs of the Armed Services.

The guidance provided to the authors of this report by the Computer
Based Education Research Laboratory at the University of Illinois is grate-
fully aclmowledged.

COL, SigC
Product Manager
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PURPOSE.

The parries, 1)1 this leporl is :o provide documentation on the contents and use
of the electronics syinbol set prepared for use in course materials that are being
prepared for the Computerized Training System Project at the US Army Signal
Center :uid School, Fort Monmouth, New Jersey. These lessons are to be imple-
mented an the PLATO IV comput!-tr assisted instruction system resident at the
University of Illinois, Urbana, Illinois. The report is designed to he used by in-
structional programmers, programmers. instructional entry specialists and others
interested m developing on-line electronic schematics for use on the PLATO IV
computer system. It is assumed that the users of this report are experienced in
the use of the PLATO IV system and the TUTOR language.

INTRODUC noN

When teaching maintenance and repair of electronic equipment, it is essential
to the teaching process that circuit schematics be used. The plasma display ter -
minal and the PLATO IV computer system make it feasible to put simplified sche-
mat:cs on line. However, if a symbol must be constructed each time it is used,
this would reflect adversely upon the practicality of the extensive use of on-line
graphics by requiring; a higher degree of skill on the part of the instructional pro-
gram entry specialist; more time to input the schematics; and excessive use of
lesson material space within the computer. A set of commonly-used electronics
symbols was developed to alleviate these problems. The symbol set is resident
in a character set in lesson MON1 on the PLATO IV computer system. The symbols
may be examined by signing into lesson MON12. The use of the symbol, set and the
TUTOR language commands "at", "draw", "write", and "join" permits the sche-
matic to be drawn during the execution of the lesson.

The symbols in the set are character oriented with each symbol occupying from
two to six contiguous character spaces. The character spaces are configured
typically as shown by the symbols on pages 5, 7, 24, 30, and 43. Each symbol has
an orientation or reference point that is addressed in the tag of the "at" command.
This reference point is indicated by a solid square on the symbol layout. When
positioning the symbol either coarse or fine grid coordinates may be specified in
the tag of the "ate' command.

The symbols conform, within the limits of the display matrix, to the standards
set forth by the American National Standards Institute document Y32.2, title "IEEE
Standard and American National Standard Graphic Symbols for Electrical and Elec-
tronics Diagrams", November 1970, and adopted for mandatory use by the Depart-
ment of Defense, September 1970. The symbol set must be considered the initial
set and will be expanded as the need for additional symbols arises.



PROCEDURE

The procedure for producing on-line schematics is described in two parts. The
first part describes how to prepare a schematic using the PLATO IV Display Plan-
ning Sheet (fig. 1). The second part describes the procedure for entering the sche-
matic into a lesson.

Off-Line Preparation: The instructional programmer can use the PLATO IV Dis-
play Planning Sheet to lay out the schematics. The reference point on each symbol
is used to orient the symbol within the schematic so that lines can be drawn using the
coarse grid mode; and by referring to the desired symbol; the area occupied by that
symbol can be quickly determined. For example, refer to symbol "h-batl", page 9.
When the computer is given the following commands: "at 1015" followed by "join
h-batl" the symbol will appear at row 10, column 15, and occupy character spaces
1015, 1016, 1115, and 1116. Figure 1 is an example of a schematic and its associ-
ated coding. Users of the electronics symbol character set must exercise care to
assure that the symbol name used in the tag of the "Join" command is exactly as
specified.

On-Line Entry: The instructional program entry specialist will use the appro-
priate TUTOR authoring and editing commands and procedures to enter the schema-
tics into the PLATO IV lessons. There are a number of ways available to use the
symbol character set. Two will be described in this report. The first method can
be used if the "use" code for MON1 is known. The "use" codes for MON1 and the
lesson using the character set must be the same to use the "use" commands.

The instructional programme- will supply the instructional program entry
specialist with a set of instructions. For example, if the schematic in figure 1 were
in lesson MON14, the instructions would read as follows:

Lesson ID: MON14
Character Set: symbls
Use Code: cts

The instructional program entry specialist would sign into the designated course
and lesson and enter the following commands:

charset monl, symbls (This command must be used to load the
character set into the terminal.)

lesson commands and text

use monl, symbolsl (These should be the last commands in
use symbols2 the lesson.)

9
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Blocks symbols 1 and symbols2 have been set up with a "unit" for each symbol.
This allows the command "join h -bail" to join the symbol shown on page 9. This
is useful in that the programmer does not have to remember individual character
assignments. A second method can be used by authors familiar with using the "font'
mode.

As with method 1, instructions must he given to the instructional program entry
specialist concerning lesson identification and character set. These instructions
would read as follows:

Lesson ID; MON14
Character Set: symbls

The instructional program entry specialist then signs into the designated lesson
and enters this command.

charset monl, symbls

To construct a symbol the instructional program entry specialist uses the
following procedure. For example to place a vertical resistor as shown on page 38
at screen position 1010 the following commands would be entered into the lesson:

at 1010
write "fort" AB "font"

"font" CD "font"

SCHEMATIC SYMBOLS

The following pages of this report provide a short description of the symbol,
the exact symbol name to be used, a sample of the symbol, and the character dot
matrix design of the symbol with the address point indicated. Figure 2, page 54
shows the symbols as they are displayed on a PLATO IV terminal. Figure 3,
page 55 is a PLATO IV terminal display of symbols being used in a schematic.

4 HISA-FM 1422-74



SYMt3OL: horizontal arrow, left pointing

SYMBOL NAME: 1-arrow
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SYMBOL: horizontal arrow, right pointing

SYMBOL NAME: r-arrow
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SYMBOL: vertical arrow pointing up

SYMBOL NAME: v-arrowl
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SYMBOL: vertical arrow pointing down

SYMBOL NAME: v-arrow2
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SYMBOL: horizontal battery, negative terminal right

SYMBOL NAME: h-batl



SYMBOL: horizontal battery, negative terminal left

SYMBOL NAME: h-bat2

4

1

II

10



SYMBOL: vertical battery, negative terminal down

SYMBOL NAME: v-bat l
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SYMBOL: vertical battery, negative terminal up

SYMBOL NAME: v-bat2
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SYMBOL: horizontal capacitor, outside plate left

SYMBOL NAME: hl-cap
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SYMBOL: horizontal capacitor, outside plate right

SYMBOL NAME: hr-cap
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SYMBOL: vertical e;':-ieitor, outside plate down

SYMBOL NAME: v-capl
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SYMBOL: vertical capacitor, outside plate up

SYMBOL NAME: v-cap2
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SYMBOL:

SYMBOL

Circuit connection

NAME: conn
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SYMBOL: horizontal solid state diode, cathode right

SYMBOL NAME: lh-diode
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SYMBOL: horizontal solid state diode. cathode Mt

SYMBOL NAME: rh-diode
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verticalittlid state diode, cathode up

SYMBOL NAME: vriilidel'
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SI MBOL: vertical solid state diode, cathode down

SYMBOL NAME: v-diode2
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SYMBOL: horizontal zener diode

SYMBOL NAME: h-zdiode
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5nI1301.: vertical zener diode

SYMBOL. NAME: vzdiode
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SYMBOL: horizontal fuse

SYMBOL NAME: h-fuse
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SYMBOL: vertical fuse

SYMBOL NAME: v-fuse
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SYMBOL: vertical ac generator

SYMBOL NAME: v-acgen
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SYMBOL: horizontal ac generator

SYMBOL NAME: h-acgen
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SYMBOL: ground

SYMBOL NAME: grd
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SYMBOL: chassis ground

SYMBOL NAME: chsgrd
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SYMBOL:

SYMBOL

horizontal inductor, coils up

NAME: h -coill
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SYMBOL: horizontal inductor, coils clown

SYMBOL NAME: h-coil'
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SYMBOL: vertical inductor, coils left

SYMBOL NAME: vl-coil
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SYMBOL: vertical inductor, coils right

SYMBOL NAME: vr-coil
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SYMBOL: verticatlarnp
,

SYMBOL NAME: .v-lamp
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SYMBOL: hovizont at la nip-

SYMBOL NA ME: h mp
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SYMBOL: vertical neon lamp

SYMBOL NAME: v-neon
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SYMBOL: horizontal neon lamp

SYMBOL NAME: h-neon
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SYMBOL: vertical resistor

SYMBOL NAME: v-res
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SYMB(H.: luIrizmthl resistor

SYMN)1. NAME: h-res
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SYMBOL: horizontal transformer, coil up

SYMBOL NAME: h-tranl
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SYMBOL: horizontal transformer, coil down

SYMBOL NAME: h-Iran'.:
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SYMBOL: vertical transformer, coil right

SYMBOL NAME: vl -tran
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SY1\1110L: vertical transformur, coil left

SYMBOL NA NIE: vr-t ran
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SYMBOL: NPN transistor, base down

SYMBOL NAME: npn-1
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SYMBOL: NPN transistor, base left

SYMBOL NAME: npn-2
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SYMBOL: NPN transistor, liase up

SYMBOL NAME: npn-3
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SYMBOL.: NPN base right

SYMBOL NAM:
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SYMBOL: PNP transistor, base down)

SYMBOL NAME: pnp-1
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SYMBOL: PNP transistor, base left

S'nIBOL NAME: pnp-2
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SYMBOL: PN P transistor, imse up

SYMBOL NAME: pnp-3
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SYMBOL: PN P transitor, hase right

SYMBOL NAME: pup-
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SYMBOL: horizontal gas tube

SYMBOL NAME: hg-tube
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SYMBOL: vertical gas tube

SYMBOL NAME: vg-tube
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